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The deposited gold is of a high degree of purity, and it has been suggested that the process oilers a cheap and ready method of preparing proof *old 1,000 line, for use in bullion assaying. The deposited gold is usually from 999-5 to 999-9 line, and is seldom of less fineness than 999; it is almost always tough.
The electrolyte gradually becomes weaker in gold chloride, owing to the impurities in the anode, even if no evolution of chlorine at the anode is .allowed to take place. It is, therefore, necessary to add gold chloride to the bath. This was prepared in Germany by dissolving gold in aqua regia, but the electrolytic method worked out by E. L. Whiteheadx is now used in the United States mints. The process consists in passing an electric current through a solution of strong hydrochloric acid with anodes of gold 990 fine, .and cathodes of rolled sheet gold suspended in a porous cup or cell A strong current is used, " 200 amperes at 5 volts," and much heat is generated. R. Pearson 2 uses only 17 to 20 amperes per square foot at 24 volts. Acid is added occasionally to compensate for loss by evaporation, and for the conversion of HOI and Au into HAuCl4. At San Francisco five por-•celain tanks are u.sed for the process, each 24 inches by 15 inches and 15 inches <leep, under an acid-proof hood. The capacity is 2,000 ozs. of fine gold per •day. It is obvious that stirring is unnecessary, and that as the ions, AuCl4, migrate away from the cathodes, there will be little or no tendency for gold to appear inside the porous cups and to be precipitated on the cathodes.
The amount of gold chloride solution to be added to the electrolyte depends on the composition of the anodes. Thus, Wohlwill calculates3 that if the anode gold contains .15 per cent, of silver, then 11-5 kilogrammes of the alloy must he dissolved chemically for every 100 kilogrammes deposited dortrirally, or about .10 per cent. If the composition of the material to be reiiiKul is gold H,'J, silver .1.5, copper 2, then 14-5 per cent, of the alloy must be dissolved chemically. If the composition is gold 90, copper 10, then 20 per cent, of the alloy must be dissolved chemically.
The introduction of the 'pufaatiwj current in 1908 4 marks a distinct advance in the elw.t-rolylie. refining process. The following account is based on the claims of the inventor; as will be seen later, these claims are in great part substantiated in prac.tice. The pulsating or asymmetrical current is best obtained by connecting a direct-current dynamo in series with an alternating-euiTent dynamo. If the maximum voltage of the alternating current is less than that of the direr.t current, the combined current will always have the same direction, but will change in density periodically from a maximum to a minimum. ftudi a current is said to produce some good effect in electrolytic iiold refining, but it is better to use an alternator with a higher maximum voltage than that of the direr.trcurrent dynamo. In this case the combined rurrent will be an alternating one symmetrical with respect to the voltage nirve of the direct-current dynamo. The voltage curves are shown diagram-mat irally in Fig. 20J. The straight line e(t is the voltage curve of the direct-•current dynamo; the curve ca is the voltage curve of the alternating-current dynamo." The curve K i« the resulting voltage of the combined current. It is symmetrical with respect to the straight line ed.
* Whitehead, JMMtro<:hc.mit:(d and Mctallurywal Industry, Sept. 1908, p. 357. 2 Private wHtinmnication to the author.
a Wohlwill, /or cit., 11)04, 2, 201.                                                       ^T     ^^   ^r
4 (,'rrman intent, No. 207,555, Sept. 22, 1008; English latent, No. 6276, Mar. 16, 1000; Mt-t, and ('hem. Huff., F«b. 1.010, p. 82.> lite foul electrohfe (mm thend time.rs. When larger percentages of silver or base metals are to be dealt with, the time taken isofaten,
